Objective: The aim of this study was to describe the auditory-perceptive evaluation and the psychodynamic aspects of voice samples among suicidal movie characters. Method: Voice samples of 48 characters (27 male, 21 female), extracted from 36 movies produced between 1968 and 2006, were analyzed. The samples were evaluated through a specific protocol focusing on the auditory-perceptive evaluation (voice quality, resonance, pitch, loudness, modulation, pauses, articulation and rhythm) and the psychodynamic aspects of voice. Results: 85.5% of the samples exhibited abnormal findings in at least five parameters of the auditory-perceptive analysis, such as breathiness (n = 42; 87.5% of the samples), hoarseness (n = 39; 81.2%) and strain (n = 29; 60.4%), as well as laryngopharingeal resonance (n = 39; 81.2%), either high pitch (n = 14; 29.2%), or decreased loudness (n = 31; 64.6%). With respect to the psychodynamic aspects, dismay was detected in 50% (n=24) of the samples, hopelessness in 47.9% (n = 23), resignation in 37.5% (n = 18), and sadness in 33.3% (n = 16). Conclusion: Our findings suggest the existence of specific patterns used by actors during the interpretation of suicidal characters. The replication of these findings among real patients may contribute to improvement in the evaluation of potential suicidal patients, as well as the implementation of preventive measures. (n = 42; 87,5% das amostras), rugosidade (n = 39; 81,2%) e tensão (n = 29; 60,4%), bem como ressonância laringofaríngea (n = 39; 81,2%), pitch agudo (n = 14; 29,2%) e loudness fraca (n = 31; 64,6% 
Introduction
Vocal characteristics are highly valued by psychiatrists during suicide risk assessment. 1, 2 Nevertheless, the voice is routinely assessed by mental health professionals through a subjective approach, with no description or characterization of any vocal parameters.
Still, some research findings show evidence of specific voice patterns among patients at risk of suicide. [3] [4] [5] These patterns are mainly described through the analysis of voice samples obtained from recorded suicidal messages, from suicide attempters, and from calls made to the police or suicide hotlines. Virtually all studies on this topic were carried out by physicians and engineers, using automated voice analysis protocols. No studies developed by speech-language pathologists, focusing on the auditory-perceptual evaluation of voice or on its psychodynamic aspects, were identified.
Recently, the study of suicidal movie characters has been considered as a feasible approach for a better understanding of suicide issues. These characters seem to show great similarity to real suicidal patients with respect to their clinical and demographic characteristics. 6 Since different vocal strategies are routinely used by actors to characterize patients with mental disorders, the speech analysis of suicidal patients seems to be a feasible approach in the study of suicidal voice patterns.
The identification of such patterns has several potential implications. Among others, it may be useful in the training of health professionals or workers involved in telephone support services, contributing to improving their assessment of suicide risk. The present study has focused on characterization of the speech of suicidal characters from Hollywood movies, giving special emphasis to auditory-perceptual evaluation and the psychodynamic aspects of voice.
Method
Speech samples of suicidal characters from films produced in Hollywood between 1968 and 2006 -were analyzed. All movies were, at the time of the study, on commercial release. Only movies that showed complete suicides were included in the study, and documentaries were excluded. The study was approved by the relevant Institutional Review Board (number 1115/07-CEV IRB).
The movies were analyzed by a speech-language pathologist and a board-certified psychiatrist. After watching the movies, the psychiatrist formulated the probable psychiatric diagnosis of the suicidal character, based on the movie plot and the behavior of the character in the movie. Only the main psychiatric diagnosis was considered. Simultaneously, demographic data on the characters were estimated. The speech-language pathologist, on the other hand, selected voice samples for each character, which represented the speeches that immediately preceded the relevant suicidal acts.
Initially, a pilot study was carried out by three independent speech--language pathologists, who analyzed part of the voice samples and described the variations identified. These professionals did not participate in the previous phase of the study. Based on this preliminary study, the parameters of the analysis were selected, and a specific vocal assessment protocol was created, in order to standardize the auditory-perceptual evaluation and the psychodynamic aspects of voice.
The protocol created (Appendix 1 -available online at www. scielo.br/rbp) consisted of eight auditory-perceptual parameters and a question on the psychodynamic aspects of voice. The parameters of the auditory-perceptual evaluation were: voice quality, resonance, pitch, loudness, modulation, pauses, articulation and speech rhythm of speech. 7 The evaluator was instructed to fill out the protocol according to the most outstanding findings in each sample, selecting variations within each parameter from a list included in the protocol.
The protocol further included a list of 17 descriptors related to psychodynamic aspects of voice, 8 to be chosen by the evaluator. The options were: happiness, affliction, goodness, calm, dismay, discomfort, disarray, hopelessness, indifference, impatience, fear, disgust, resignation, anger, sympathy, surprise and sadness.
A brief description of the parameters for the auditory-perceptual evaluation and the psychodynamic aspects assessment is given in Table 1 . In addition, Table 2 describes the main types of voice used in the characterization of voice quality.
Finally, all samples were analyzed by another speech language therapist, with expertise in vocal analysis, who listened to the voice samples from an AVI audio file. The duration of the samples ranged from six to 15 seconds. The evaluator was not provided with the movie scene corresponding to the voice sample. The samples were played as many times as the evaluator considered necessary to complete the analysis, filling out the protocol immediately after concluding the evaluation. The data provided by this evaluator were considered as being the final results of the analysis.
All voice samples were analyzed in their original language (English). All the evaluators who participated in the study were fluent in English.
Sample characterization
Forty-eight voice samples, extracted from 36 movies, were analyzed. Nine movies (25.0%) showed more than one suicidal character. With respect to the genres, the films were divided into three categories: drama/war drama (n = 26; 72.2%), thriller/horror (n = 8; 22.2%) and action/adventure/fiction/crime (n = 2; 5.6%).
A slight predomination of males (n = 27; 56.3%) was observed among the suicidal characters. Thirty-one characters were adults (64.6%), 15 were adolescents (31.3%) and two were elderly (4.2%). As far as their marital status was concerned, 31 characters were single (64.6%) and 13 (27.1%) were married. Thirty-three characters (68.8%) lived with someone else at the time of the suicide, and 32 (66.7%) were professionally active. There was great variability in the professions of the characters, with a predominance of students (n = 10; 20.8%), military personnel (n = 5; 10.4%) and housewives (n = 4; 8.3%).
Firearm suicides were the most frequent among the characters (n = 15; 31.3%), followed by poisoning (n = 11; 22.9%), and hanging (n = 7; 14.6%). Other common suicide methods identified in the sample were suffocation (n = 5; 10.4%), defenestration (n = 4; 8.3%), and cutting (n = 3; 6.3%).
1) Psychiatric aspects of the characters According to the respective movie plots, 27 characters (56.3%) exhibited evidence of planning preceding the suicidal act. Probable psychiatric diagnoses were formulated based on the movie plot and the behavior of the character. Thus, 81.2% (n = 39) of the characters showed findings suggestive of a psychiatric diagnosis. To systematize the diagnosis, DSM-IV-TR 9 categories were adopted. Major depressive disorder was the most prevalent diagnosis identified among the characters (n = 17; 35.4%), followed by adjustment disorders and posttraumatic stress disorder (n = 11; 22.3%), personality disorders (n = 5; 10.4%) and schizophrenia (n = 2; 4.2%). Only one character met the diagnostic criteria for substance-related mental disorder alone, although seven characters (14.6%) showed apparent comorbidity with such disorders.
Most of the suicides were apparently mental disorder-related (n = 32; 66.7%). Some deaths were classified as altruistic or patriotic/political suicides (n = 6; 12.5%). Other possible motivations for suicide were found in 20.8% of the characters (n = 10).
Statistical analysis
The statistical analysis was performed using the software Statistical Package for Social Sciences (SPSS) version 10.0. Differences between characters with and without psychiatric diagnosis were searched with regard to voice quality and the parameters of the auditory-perceptual evaluation. In addition, the variations (weak versus strong) within the same voice sample. Resonance evaluation revealed that most of the characters utilized a laryngopharingeal adjustment pattern (n = 39; 81.2%) and only two samples showed hypernasal resonance.
Restricted modulation and reduced rhythm of speech were also identified, respectively in 64.6% (n = 31) and 62.5% (n = 30) of the samples. The articulation was imprecise in 66.7% (n = 32) of the characters.
Prolonged pauses were also frequent (n = 31; 64.6%) in the voice samples analyzed, sometimes associated with noisy breathing (n = 10; 20.8%). Finally, most of the voice samples had an adequate pitch. However, where there were abnormalities, the most common was acute pitch (n = 14; 29.2%).
The statistical analysis did not identify any significant differences between characters with and without psychiatric diagnosis with respect to any of the parameters cited above.
Psychodynamic aspects of voice
The evaluation of psychodynamic aspects of voice (Table 5) revealed that in 50% (n = 24) of the samples, the voice of the character suggested dismay. Hopelessness was detected in 47.9% of the samples (n = 23), whereas resignation was identified in 37.5% (n = 18) of the samples and sadness in 33.3% (n = 16). Similarly to the findings on the auditory-perceptual evaluation, no statistically significant differences were found between characters with and without a psychiatric diagnosis as to the parameters of the vocal psychodynamic evaluation.
Lastly, possible associations between the psychodynamic aspects of voice and the auditory-perceptual parameters were searched (Table 6 ). Dismay, which was the most frequently identified psychodynamic aspect, was statistically significantly associated with creaky voice (p = 0.02), breathiness (p = 0.03), and strained voice (p = 0.03), as well as with abnormal modulation (p = 0.002). Despair, on the other hand, was associated with a trembling voice quality (p = 0.001) and abnormal articulation (p = 0.02).
Discussion
The present study focused on the auditory-perceptual evaluation and the psychodynamic aspects of voice among suicidal characters voice samples were successively divided into two groups, based on each of the most frequently found psychodynamic findings. Afterwards, these groups were compared as to the parameters of the auditory-perceptual evaluation. In the case of categorical variables, the chi-square test was used, whereas the Mann-Whitney test was utilized if the variables were ordinal. The significance level was established at 5%.
Results
The auditory-perceptual evaluation showed that findings involving multiple parameters were frequent. Most of the samples showed a minimum of five abnormal parameters (n = 41; 85.5%). Eighteen samples (37.5%) showed abnormalities in seven parameters, and 14.6% (n = 7) had all parameters classified as altered
The proportions of abnormalities on each of the parameters can be seen in Table 3 . The most frequent findings were related to voice quality, but most of the characters also showed abnormalities on loudness (n=44; 91.7%), resonance (n = 42; 87.5%) and pauses (n = 38; 79.2%).
With respect to the voice quality (Table 4) , all samples exhibited some abnormality, either occasionally or continuously. The most commonly identified findings were breathiness (n = 42; 87.5%), hoarseness (n = 39; 81.2%), and strain in the voice (n = 29; 60.4%).
Loudness was the second most common parameter identified as abnormal. Thirty-one (64,6%) of the characters showed weak loudness and 11 (22.9%) showed variable loudness, that is, loudness in movies. The approach adopted allowed us to obtain some original data regarding the voice quality of suicidal characters.
Our findings point to marked abnormalities in the voice quality of suicidal characters, as well as abnormalities in resonance, loudness and pauses. Regarding the psychodynamic vocal analysis, dismay and hopelessness were the emotions most frequently identified in the voice samples. Interestingly, the epidemiological characteristics of the characters were highly similar to the ones of real suicidal patients: single, depressed male characters were the most frequent, and the method of choice was a firearm. These findings are in agreement with data from the literature. 6, 10 As a public health problem, the suicide has been the object of particular attention. [11] [12] [13] Even though various preventive measures are often empirically implemented, there is a great deal of controversy regarding the real effectiveness of these measures. 14, 15 On the other hand, there is in medical literature a consensus on the fact that patients who commit suicide often have some kind of contact with health services in the weeks that precede the suicidal act. 16 Therefore, the identification of objective parameters to facilitate the identification of patients at risk represents an area of great interest for psychiatry.
Few previous studies have focused on this issue, perhaps because of the methodological and ethical difficulties of obtaining voice samples of patients who have committed suicide. These difficulties can be overcome through the utilization of voice samples of patients who have survived suicide attempts. However, conclusions obtained through this approach may not necessarily be similar to those for patients who have succeeded in committing suicide, since attempters seem to show different epidemiological and psychopathological issues when compared to successful suicides. [10] [11] [12] Other studies have carried out vocal analysis of patients at high suicide risk, such as patients with certain diagnoses. These results are subject to the influence of confounding variables, since the vocal abnormalities detected may be related to the psychopathological characteristics of the sample rather than to the suicide risk.
The first study to examine this issue was authored by Ozdas et al., who analyzed voice samples of patients from heterogeneous backgrounds who were at potential risk of suicide. 1 Subsequently, the same authors 3 published results based on the voice analysis of 10 patients who survived serious, life-threatening suicidal attempts, compared with a control group. The samples were obtained from records of medical consultations held immediately before the attempts, or from recorded suicidal farewell messages. The vocal analysis basically focused on the search for disturbed short-term frequency (jitter), and the results showed a statistically significant higher frequency of jitter among the subjects who had made suicide attempts.
Further, the same group 2 carried out a study that compared sample voices of patients diagnosed with unipolar depression (disthymia, single depressive episode or recurrent depressive episodes) compared to healthy controls. A total of 59 patients (22 of them at high suicide risk) and 34 controls were included in the study. Acoustical analysis of fundamental voice frequency (F 0 ), amplitude modulation, formants and Power distributions was carried out. The results showed no F 0 differences between groups. However, statistically significant differences were found in regard to the amplitude modulation and the distribution of formants.
Two additional studies by the same group 4,5 compared the vocal patterns of 10 depressed patients at risk of suicide, 10 depressed non-suicidal patients and 10 controls. Voice samples were recorded during different daily activities. For the first group, the records preceded suicide attempts (by periods of time ranging from minutes to weeks). Statistically significant differences were found between the suicidal patients and the controls with respect to jitter, and across all groups regarding glottal flow spectrum.
The methodological differences found between the present study and the ones cited above make it difficult to compare those results with ours. All studies of the sample voices of real patients suggest the existence of particular voice patterns among patients at risk of suicide. Despite not evaluating real patients, our study reached similar findings. Recently, the utilization of movies for educational purposes has been the object of interest. 17 The realism of some behavior patterns and life situations shown in movies has often allowed conclusions about movie characters to be extended to real patients.
All the cited studies used acoustical analysis of voice samples, a time-demanding procedure that requires highly specific equipment. 5 Our approach, on the other hand, allows the rapid identification of voice patterns, enabling the evaluator to take immediate preventive measures regarding the suicide risk.
In our study, the high number of altered parameters in the auditory-perceptual evaluation may reflect the importance given by actors to their vocal performance when they try to personify a suicidal person. Most of the abnormal findings in the auditory-perceptual evaluation were represented by abnormalities in the voice quality. Since these findings were unrelated to the presence or the absence of possible psychiatric diagnosis, we may hypothesize that actors, when playing a suicidal character, tend to valorize only the imminent suicide rather than other psychopathological elements.
Similarly, the high frequency of prolonged pauses in the voice samples may be related to acting techniques used by actors to build up the characters, and may not necessarily be typical of real suicidal patients. The same can be stated with respect to the reduced rhythm of speech, since possible depressive disorders, which could justify that finding due to psychomotor retardation, were found in only 35.4% (n = 17) of the samples.
On the other hand, the influence of mood and psychological issues on voice and speech patterns has been previously described and was superbly discussed in the classic text "The voice of neurosis". 18 Our findings point to the predominance of dismay and hopelessness among suicidal characters. Curiously, sadness was detected in only 33.3% (n = 16) of the samples. These findings are consonant with clinical data obtained from real suicidal patients, which indicate that despair represents one of the most important elements in the mental process that results in suicidal behavior. 15 The relationship between vocal psychodynamic characteristics and the auditory-perceptual evaluation shows the role of objective voice elements in the emotions translated through the voice. In some cases, the voice quality per se seems to be the key element of the relevant emotions, whereas in others voice quality is strongly associated with other parameters.
When considering two of the most frequent findings in the psychodynamic analysis (dismay and hopelessness), we can reach certain conclusions. There was a statistically significant association between dismay and creaky voice, breathiness and strained voice, as well as with abnormal modulation. In the specialized literature, these voice characteristics are associated with fear, affliction, weakness, impotence and anxiety. 7 In our study, hopelessness was associated with a trembling voice and abnormal articulation. These findings, in literature, are associated with excessive sensitivity, fragility, decision-making difficulties, fear and restricted emotional expression. 7 Our study has some methodological limitations, which are worth discussing. First, the similarity between suicidal movie characters and real patients may be questioned, since movies tend to glamorize suicidal behaviors. 6 However, the clinical and epidemiological characteristics of suicidal characters were in great part similar to the ones classically found in medical literature regarding real suicidal patients. [10] [11] [12] 19, 20 Depression was the most frequently identified diagnosis, and the principal method of suicide adopted was the gunshot. Almost 20% of suicidal characters did not meet the criteria for any psychiatric diagnosis, slightly higher than is found in the literature. The low prevalence of substance-related disorders is not in agreement with most literature data, and, further, the psychodynamic analysis is, to some extent, a subjective approach, and some degree of inter-rater variability may be expected when the present protocol is administered by independent evaluators. Still, that analysis was considered highly relevant for our study, given the nature of the data it provides and the theme of the present research. 8 Finally, given the strong association between mental disorders and disruptive behavior usually portrayed in Hollywood movies, it was not feasible to obtain a control group (composed of voice samples of non-suicidal characters with psychiatric disorders) that could be matched to the study group according to age, gender and psychiatric diagnosis.
Overall, our results indicate that movie actors use marked changes in voice quality as an acting resource when playing suicidal characters. Breathiness, hoarseness, strained voice quality and decreased loudness laryngopharingeal resonance were the most frequently identified changes in the voice samples. The evaluation of the psychodynamic aspects of voice identified mainly dismay, hopelessness, resignation and sadness in the samples analyzed. The replication of similar findings in real patients may contribute to the development of strategies targeting the identification of patients at high risk of imminent suicide and the implementation of preventive measures.
